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Abstract

The objective of this study was to investigate the effect of occasional mid-morning snacks (MMS) on dietary
behaviors and school life among elementary students. The students, mothers, and teachers from two elementary
schools in Seoul were selected. The schools have been provided a steamed sweet-potato or potato, or a piece of rice-
cake or cake with a pack of milk as MMS 3-4 times a month for more than 3 years. Most students were satisfied
with the MMS. Mothers and teachers reported that their children or students were happier, more active, and more
energetic in school with MMS. Furthermore, the students answered that they could drink milk better on the day when
the school provided MMS. Many students felt that it was relevant to serve a simple menu at lunch time if they were
served MMS. Also, students became more interested in school meals or foods with MMS. In addition, mothers who
had jobs wanted more frequent MMS. The degree of satisfaction about MMS of the teachers was higher than that of
students or mothers. Many teachers thought that their students drank milk better with MMS and further, that it made
students to drink more milk on other days. In conclusion, MMS had positive effects on the dietary behavior and
school life of elementary students. Therefore, it can be a good option for eliminating skipping breakfast because it
provides more nutrition, makes students drink more milk, and allows students to enjoy school activities more. (Korean
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Table 1. General Characteristics of the subjects

Categories N (%)
Male 216 ( 53.2)
Gender Female 190 ( 46.8)
Total 406 (100.0
9 55( 13.5)
10 111 ( 27.3)
Age 1 149 ( 36.7)
12 91 ( 22.4)
Total 406 (100.0)
With parents 289( 71.2)
Students With grandparents 9( 22
\Aﬁgsgdeg:’:srems 50( 123)
V@Z:S;Z%orems 8( 20
Famiy oS ity mother 50 12
+grandparents '
With father 21( 5.2
With mother 17( 4.2)
Others 70 1.7)
Total 406 (100.0)
o TTﬁfgr?‘Odes 192( 52.0)
rade of the .
children Tr[‘ig“sggr]gmdes 177 ( 48.0)
Mothers Tofal 369 (100.0)
. Working 226 ( 61.3)
'\\fgﬂﬁz sas  Notvorking 143 ( 38.7)
Total 369 (100.0)
Male 9(123)
Gender Female 64 ( 87.7)
Total 73(100.0)
<30 10( 13.7)
30-40 27 ( 37.0)
Age 40-50 21( 28.7)
Teachers
> 50 15( 20.5)
Total 73(100.0)
< 10 years 25( 34.3)
Teaching 10 - 20 years 21( 28.7)
experience
atthe school > 20 years 27 ( 37.0)
Total 73(100.0)
o, 75l TR 7 A= 8] 289 (71.2%)

o= 7P wekth A7l olmy 3699 F AR shde
‘1~38hd ] Aghdo] 1929 (52.0%), ‘4~538hd 2] 118}
0] 1779 (48.0%) 0.2 LFeERdT}, T3k, onjL]z} 24
thy= sho] A 5 2269 (61.3%)°130th. WAL 7342
qukA B o7 AL o WA} 641 (87.7%), B APt
99 (12.3%) R aL, AFFL <30~404 wvbo] 27



Table 2. Dietary behaviors of students

HR2A|

- R4 - AeS - 664

N

Categories Male Female Total X ]
Eaf every day T32( 61.)7  118( 62.1) 250( 61.9)
5 — 6/week 27( 12.5) 31( 16.3) 58 ( 14.3)
Breakfast 3 - 4/week 24(11.1) 18( 9.5 42(10.3)  7.856 0.097
frequency 1 - 2/week 12( 5.6 16( 8.4) 28( 6.9
Hardly eat 21( 9.7) 7( 3.7) 28( 6.9
Total 216 (100.0) 190 (100.0) 406 (100.0)
No fime 38 ( 45.2) 36( 50.0) 74 47.4)
Reason for Family does not eat breakfast 3( 3.9 2( 2.8) 5( 3.2
breakfast Poor appetite 26( 31.0) 25( 34.7) 51(327) 2273 0.686
. For weight confrol 2( 24) 2( 2.8) 4( 2.6
skioping Others 15( 17.9) 7( 9.7) 22(14.1)
Total 84 (100.0) 72 (100.0) 756(100.0)
All family members 65( 31.3) 47( 25.4) 112( 285
Parents 54 ( 36.0) 42( 22.7) 96 ( 24.4)
. Grandparents 410 1.9 2( 1.0) 6( 1.5
Pv‘jﬁg'ig‘mg Alone 31(149)  25(135  56( 142) 19.055¢%2  0.004
breakfast Brothers and sisters 38 ( 18.3) 65( 35.1) 103 ( 26.2)
Other family members 2( 1.0 2( 50
Not eating breakfast 14( 6.7) 4( 2.2 18( 4.6)
Total 208 (100.0) 185(100.0) 393(100.0)
Korean Style diet (Rice + soup +side dishes) 150 ( 76.1) 153 ( 82.7) 303 ( 79.3)
Bread 20( 10.2) 7( 3.8 27( 7.0
Fruit or fruit juice 3( 1.5) 4( 22 7( 1.8)
Kinds of Milk or yogurt 5( 2.5) 2( 1.1) 7( 1.8) 15272 0.018
breakfast Cereal 4+ milk 9( 4.6 17( 9.2 26( 6.8)
Raw grain 1( 05 1( 0.3
Others 9( 4.6) 2( 1.1) 1M 29
Total 197(100.0)  185(100.0)  382(100.0)
Very Tikely T8( 8.3) &6( 379 24( 5.9
Eating more Likely 43( 19.9) 28( 14.7) 71(17.5)
lunch when Neutral 79 ( 36.6) 68( 358  147( 362  9.412 0.052
| did not eat Unlikely 49 ( 22.7) 54( 28.4)  103( 25.4)
breakfast Very unlikely 27 ( 12.5) 34(17.9) 61( 15.0)
Total 216 (100.0) 190(100.0) 406 (100.0)
Very Tikely TT( 5.1 0( 5.3) 21( 5.2
Eatfing breakfast  Likely 22(10.2) 19( 10.0) 41 (10
when Neutral 58 ( 26.9) 55(28.9) 113(27.8) 1498 0.791
| overate last Unlikely 68( 31.5) 66( 34.7)  134( 33.0)
night Very unlikely 57 ( 26.4) 40( 21.1) 97 ( 23.9)
Total 276(100.0)  190(100.0) 406 (100.0)
= 3 glasses 5T( 25.1) 26( 14.3) 77 ( 20.0)
2 glasses 52 ( 25.6) 54(29.7) 106 ( 27.5)
Fgﬁﬂ;igmf 1 glass 72(355)  61( 335  133( 345 10474+ 0033
>0, < 1 glass 18( 8.9) 25( 13.7) 43(11.2)
(per day) Never 10( 49  16( 88  26( 68)
Total 203 (100.0)  182(100.0) 385 (100.0)
Sfomachache 17 ( 41.5) T3( 27.7) 30( 34.1)
Dontt like the taste and smell 11( 26.8) 15( 31.9) 26( 29.5)
Reasons fornot  Different from the one at home 10 ( 24.4) 17 ( 36.2) 27 ( 30.7) 2.901 0.574
drinking milk Not cold enough 2( 4.9 (21 3( 3.4
Not feeling hungry 1( 24) 1( 2.70) 2( 23)
Total 47 (100.0) 47 (100.0) 88 (100.0)
Everyday 89 ( 46.4) 95( 53.4) 184( 49.7)
5 — b/week 37(19.3) 40( 22.5) 77 ( 20.8)
F‘ﬁﬁgmyd 3 - 4jweek 4(21.4) 27(152)  68(184) 6055 0.195
1 - 2/week 20( 10.4) 15( 8.4) 35( 9.5
vegetables Never 5( 2.6) 1( 06) 6( 1.6)
Total 792(100.0) 178 (100.0)  370(100.0)
Everyday T5( 7.6) 5( 2.7) 20( 5.2
Frequency of
eo?ing oy 5 Glweek 10( 5.1) 8( 43  18( 47)
food or 3 — 4fweek 39( 19.7) 25( 13.6) 64(168) 8842 0.065
1 - 2/week 72( 36.4) 72( 39.1)  144( 37.7)
processed Never 62( 31.3) 74( 402)  136( 35.6)
food Total 798 (100.0)  184(100.0)  382(100.0)

1) N (%), 2) *: p < 0.05, **: p < 0.001
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Table 3. Nutrition knowledge, school life, and dietary behaviors related to MMS by frequency of breakfast (n = 396)"

) Everyday 3~6/week < 2/week
Categories (n = 250) (n = 90) (n = 56) F p
Nutrition knowledge related fo breakfast 5.87 £ 1.3792349 549 + 1,529 4.36 + 1.93° 23.206%*+% (0,000
lam hopplerto go to school with MMS compared 364 + 1.18 345 + 123 3.38 + 1.17 1.697 0.185
to without MMS

| can understand the teacher's lecture better with
+ + +
MMS compared fo without MMS 3.16 £ 1.28 3.05 122 316 £1.09 0.281 0.755
| feel the class time goes faster with MMS
compared fo without MMS
| resnember the leaming content in the class better
with MMS compared to without MMS
| pay aftention to the class better with MMS
compared to without MMS

299 £ 1.29 286 + 1.35 298 £ 1.31 0.378 0.686

3.15

H

1.23 299 +£1.27 305+ 130 0.649 0.523

3.07 £ 1.21 278 £ 122 313 £1.15 2362 0.096

| get praised more by a teacher with MMS

+ + +
compared to without MMS 2,74 £ 1.21 258 £ 1.156 270 £ 1.08 0.667 0.514

School life

| can answer questions in the class more with MMS 087 + 1.06° 047 +117° 279 + 1250 3.650* 0.027
compared to without MMS

Iomlphy3|cc1IIy more active with MMS compared 356 + 1.18 392 +1.30 350 + 1.14 0508 0076
fo without MMS

| am interested in learning in the school more with

+ + +

MMS compared fo without MMS 327 £ 1.14 3.04 £129 320+ 1.23 1.220 0.297

| am more enThu§iosTic in the class with MMS 311 + 117 205+ 198 295+ 1.9 0.792 0.454
compared to without MMS

| am less annoyed with friends with I\/IMScomporedSOS + 1908 085 + 1.34 2.89 + 1.40 0.725 0.485
to without MMS

Ii/ln’\w/lgwore satisfied with my school because it has 389 + 1.12 371 + 124 371 +1.19 1.098 0.335

| am satisfied with MM (rice cake, sweet potato, 433 + 0.93 440 + 091 413 + 124 1.487 0227
cake, efc)

| wish to have MMS more often 4,25 £ 1.00 414 £ 1.11 405 £ 1.30 0.942 0.391

Ii/rlllr\w/ll;mllk more with MMS compared to without 375 + 1.34 350 + 142 3.36 + 151 2406 0.092

Although | don't like drinking milk, 1 drink milk with 004 + 1.46 064 + 146 3.00 + 1.58 1.695 0.185
MMS other days

| did not like a rice cake before, but | became o

' + + +
Dic like eating a rice cake better with MMS 3.26 £ 1.52 319+ 149 320 + 1.42 0.104 0.901
ietar
behcz/vi or | did not like a steamed sweet potato before, but |

came to like eating a steamed sweet potato 3.26 £ 1.48 3.06 + 1.568 288 = 1.55 1.643 0.195
with MMS

| hardly eat lunch with MMS because my stomnach

is ful 2,58 £ 1.30° 2.33 £ 1.24%® 214 £ 1.12° 3.347* 0.036

| am more interested in school lunch and food 3.40 = 1.27¢ 3.07 £ 1.30% 3.00 + 1.29°  3.490% 0.031

| think the lunch menu should be somewhat lighter
with MMS

| will remain for meals or MMS if MMS is served with 042 + 1.3] 053 + 137 241 + 1.26 0.270 0.764
school lunch

353 = 1.17 335+ 1.156 3.30 £ 1.29 1.289 0.277

1) Total numbers of respondence among subjects

2)Mean £ SD

3) a,b For a given column, data not sharing a common superscript letter are statistically significantly different at P < 0.05
4) Scale of 1 = strongly disagree, 2 = disagree, 3 = neufral, 4 = agree, and 5 = strongly agree

5) *: p < 0.05, *** p < 0.001

U'IH

1.18), 2x520] A4l uf o] yelx Ho|uf 54 o st MBI
G 7 Aohs s oA WA ok Zlo g BAE Q) T2E 192 e a7k Aol Ay
(2.45 = 1.32). 77 Alo]lA T8 Aeshe gAo] 43.8%= 7 Bokar
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U207 Qe MR}, L vk(20.7%) , 710 w3
5 3T (16.7%), B (14.3%) 59 07 %2 A5 %
£ Blom, 25952 IR (33.0%), W (26.2%) , 7l
O|AF (21.1%), A5, WA}, wai7wH19.2%) 52
TOR F2 MFTEE Ko, thE 2| v]g)] 53] Alo]a
ol tigt 357t 32 31S & 5 Stk (Table 5).

m oy oot ooy

e} wAle Al FAEH Ei= el disl 9142
o 207} QA E AT A7 (Table 6), 429
WP S Al glekarE vhE Bla FEellA] £-2124Q1 Ato]
7} A3Aet. %f‘z of| 4] WA} olmu H} @ A5 o] o
3 377l < Oﬂv} AE W, LAE2 Aol o
+ .65)7F oMy (4.19 £ 79) 1K
(p < 0.01),3315*401 N 2 e

o
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Table 4. Dietary behavior related fo MMS by gender

2 #2394 AHAS1 £ 717} ofn
U(3.46 = 114 B3] 5% 24 w2 uick
(b < 0.001). §-5-5 Fols oL} 54 o] B &

= $-H2 Eﬂ% 2 zgu} % wd TAA15 £ .94)7}
oIHL (2.70 3
oH(p < 0.001).
ixilz—/do] x%x\]:L/JJ/} gi}o] qir/}nq Z‘l"ﬂ"%"‘c ‘:”'0]—4
oleh= Aell thalrls WAF4.20 £ 1.02)& o2 3t
o) wobd 7o Y7hska Yok, oMU (3.15 +
1.23)& BE 8 ¥-& B3Itk (p < 0.001).

I+
m

7.o0Uel NigRe| G2 omMENT MEE
DY Na He

A4 o

NSH Bt ol

ofrju]e] g f-5ol whe L AKA} whs)
AT 2 Sl g 914l o]7t 9]

A3} (Table 7), ZRA7} o}el] gturbr] A Oﬂ A=l sy

A Shlh= Jhef) Tjg Bl of ey o] ¢) fol

o) 8

LS U R

Male Female Total t o

(n=216) (n = 190) (n = 4006)
| am satisfied with MMS (iice cake, sweet potato, cake, efc) 421 £ 1.09"% 443 £ 081 432+ 097 -2.272%) 0.024
| wish fo have MMS more offen 410+ 1.15 430+ 099 420+ 1.08 -1.813 0.071
| drink milk more with MMS compared to without MMS 376+ 131 351 £1.47 363+139 1725 0.085
Although | don't like drinking milk, | drink milk with MMS other days 296+ 1.48 279 £ 1.48 2.88 + 1.48 1.068 0.286
I(tj)igﬁr;cr)w:: 13||(i/|cse cake before, but | came fo like eating arice cake 397 + 150 321 + 1.50 3.24 + 150  0.382 0.703
'g":tggm;%osf:;rgi%fg‘ﬁfﬁmo before, butlcame folke €ating 515 4 151 319+ 1,53 315+ 152 0451  0.652
| hardly eat lunch with MMS because my stomach is full 239 £ 129 253+ 125 246 £ 127 -1.058 0.291
| am more interested in school lunch and food 326 £ 131 326+ 127 326+ 129 -0.007 0.995
| think the lunch menu should be somewhat lighter with MMS 347 £ 122 344+ 115 345+ 1.18 0.205 0.838
| will remain for meals or MMS if MMS is served with school lunch 250+ 1.36 239+ 127 245+ 132 0.771 0.441
1) Mean = SD
2) Scale of 1 = strongly disagree, 2 = disagree, 3 = neufral, 4 = agree, and 5 = strongly agree
3) *:p <0.05
Table 5. MMS menu prefered by students
Categories 1st priority 2nd priority 3rd priority
Cakes 165 ( 43.8) 78 (21.1) 67 (18.2)
Rice cakes 54 (114.3) 97 ( 26.2) 91 ( 24.7)
Steamed com, steamed potato, baked sweet potatoes, efc. 78 (20.7) 71 (19.2) 107 ( 29.0)
Cookies, muffins 63 (16.7) 122 ( 33.0) 85 ( 23.0)
Others 17 ( 4.5) 2 ( 05) 19 (51
Total 377 (100.0) 370 (100.0) 369 (100.0)

1) N (%)
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Table 6. Perception and satisfaction of mothers and teachers in relation fo MMS

Mothers Teachers

Categories (N = 369) N = 73) t P
| am satisfied with MMS 419 £ 0.79°"23 458 + 0.65° -3.88%*4 0.000
Students drink milk more when they take MMS 3.46 £ 1.14° 4,51 £ 0.71° —7 .51 %% 0.000
AZZoeut%h'\;T\leglems don't like milk, they drink more milk on other days 270 + 1.21° 415 + 0.94° 9 ]k 0.000
Students feel full af lunch time after they take MMS 222 £ 0.96° 244 £ 1.27° -1.67 0.096

The food wastes will be increased when students have MMS with
lunch fogether on the same day

1) Mean £ SD

2) a,b For a given column, data not sharing a common superscript lefter are stafistically significantly different af p < 0.05
3) Scale of 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree

4) *: p < 0.05, *** p < 0.001

-+

3.15 = 1.23° 420 £ 1.02° —6.72%*% 0.000

Table 7. Mother's perception toward MMS in relation to children's school life and dietary behaviors by mother's working status

) Working Not working
Categories (N = 226) (N=143) t )
My child checks MMS menu before going o school 251 £ 1.15"3 296 + 1,13 -3.683***3) (0,000
Perception ; ; ;
roward ’\Afé(jv?:'?oﬁel\l/?[\;]:ppler o go to school with MMS compared 305+ 1.17 310 + 195 -0437 0.662
children's
school life My child acts less initated with MMS compared to without MMS 254 £ 1.10 237 £ 1.16  1.409 0.160
My child is more satisfied with MMS compared to without MMS 3.31 £ 1.10 322 £ 123 0.791 0.429
My child is satisfied with MMS 4.20 + 0.75 418 £ 0.84 0.206 0.837
| wish my child had MMS more often 4,08 + 0.88 3.87 £ 1.06 2041* 0.042
My child drinks milk more with MMS compared to without MMS 3.46 £ 1.11 345+ 1.18 0.104 0.917
Although my child doesn' like drinking milk, he/she drinks milk 271 + 117 268 + 198  0.229 0.819
with MMS other days
Perception o . .
toward My ch|ld.d|d ng‘r like arice coke.before, but he/she came to 271 + 1.13 077 + 134 -0473 0.637
childien's like eating a rice cake better with MMS

diefary My child does not want to eat breakfast on MMS day 212 £ 090 215+ 1.04 -0.336 0.737
behaviors My child says he/she hardly eats lunch with MMS because

+ + —

his/her stomach is full 2.18 + 0.88 227 +1.08 -0888 0.375

The plate waste would be more if MMS
+ +

(sweet potato, rice cake, etc) would be served with school lunch 316 £1.20 313 £129 0287 0.775
My child wants more rice cakes or sweet potatoes as a snack 269 + 0.98 266 + 0.98 0.205 0.837

at home

1) Mean £ SD

2) Scale of 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree
3) * p <0.05, ***: p < 0.001

we} 21291 Aol mglsd], olUzh Aglo] gls Al 8, ofm{UY WA QNEA MFA MM g ofH
(2.96 £ 1.13)7F Aol = ARq (2.51 £ 1.15) ] H] ojHU 9} WARES @ A5 20]
3l shw o] Aol 149 FAAGS AbtjA o 2 o] s}

e

Pk w7k Al 2ol thek O‘él"ﬂ 2|7} Q= A
» 3

Qlah= o7 Rt < 0.001). BE3H eAE2o] ] & A Ay} (Table 8), o7

A5 Ugrod Eavhs AR didk wkgolq A 2de] ow EAthE o] 74.5%0] 11 ixd—‘%él—% HolgoR
Q= oHUS (4.08 £ .88)0] AgJo] gl oMU (3.87 7HS] Blolk Hrh S5do] 25 5% Ve v
+ 1.06) ) vl3l] gaelr 5] A5 erE v ARs HAR 2 ugtod Evbe S0l 47.1%, <A

47.
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Table 8. Comparison of opinion on light lunch menu with MMS between mothers and teachers

Categories Mothers Teachers x? p
1)
Agree 94 (25.5) 52.9) 01 073#+%? 0.000
Disagree 275 (74.5) 47.1)
1) N (%)
2) *** p < 0.001
(p <0.001). o147, 32.7%7} kel gl E S sk, g
50l ool 3te AL A18o] glojAM )l Aoz L
il & Wt} £ 917 A3H= An & Shin % (2001) 2] 974 o}
A 249 991 Alkbo] floiA g} qIske] glota) WEg
37%4719] oA ks A4S st ee] Ysdolat A3 A 80%E SHE A7)l Kim & Kim 5 (2005)£] A+
< 9ok FHRN P2 A Y V)Rol B 5 Atk =R oA A7kl 0101*1 ehar Sk Bl go) 63.5%% TV %
SFA AN W} ot A} frol @ AREAE Ik W Al e 2} AR Kim 5-(2007) 8] el obdE
¥ (Kim 1999; Kim & 2007) l&ole &78taL, oF A AlgAlte] tigh ditel] ‘A4 SuAlkba 2A'E dohe
%, 3719 ORI ANEE o8] o, olelst RAEG  so] 71 Baka, thEO R @A SRR 10-20
AR S W Y AT I QYR BT B WA, 1A %) 3] So] ol opAle] Al
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